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Description 



METHOD FOR TESTING HANDOVER FUNCTION AND 



SPECTRUM SPREAD MOBILE COMMUNICATION SYSTEM 
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Technical Field: 

The present invention relates to a method for testing a handover 
function for a spectrum spread mobile communication system, and a spectrum 

10 spread mobile communication system. 
Background Art: 

For a spectrum spread mobile communication system, when a 
soft/softer handover testing function between two cells is to be performed, a 
location must be searched for whereat a transmission wave can be received 

15 from two base station radio apparatuses that cover these two cells, and whereat 
an electric field environment is a soft/softer handover enabled environment. 

However, it is difficult for a requested soft/softer handover area 
between cells to be searched for in an actual field, because the radio 
environment can not be predicted. 

20 It is also believed that a soft/softer handover test can be performed 

while a radio environment is being searched for by employing, for the test, a 
measurement device that can measure the radio environment. As 
disadvantages in this case, a measurement device for measuring the radio 
environment is necessary and time for finding the radio environment is required. 

25 Thus, there has been proposed a base station testing apparatus of a 

CDMA type, for example, that reproduces the softer handover state between 
arbitrary sectors by controlling three coupling levels between the mobile terminal 
of the base station testing apparatus and multiple sector compatible 
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transmitter/receivers of a base station, i.e., a coupling level indicating the best 
call connection state, a coupling level indicating a call connection start enabling 
state and a coupling level indicating a call disconnection state, and that can 
perform a softer handover function test by reproduction of this softer handover 
5 state (see, for example, Japanese Patent Laid-Open Publication No. 2002- 
252588). 

However, when a handover function test is to be conducted using the 
above described testing apparatus, not only is such a testing apparatus required, 
but also there is a problem in that the control process may become complicated, 
10 because three coupling levels, i.e., the coupling level for the best call connection 
state, the coupling level for the call connection start enabling state and the 
coupling level for the call disconnection level, must be controlled between the 
mobile terminal of the base station testing apparatus that performs the test and 
the multiple sector compatible transmitter/receivers of the base station. 

15 

Disclosure of the Invention : 

While taking the above described problems of the conventional 

example into account, the objectives of the present invention is to provide a 

handover function testing method, whereby a soft/softer handover function test 
20 can easily be performed in a field within a short period of time, and a spectrum 

spread mobile communication system. 

To achieve these objectives, according to the present invention, 

a handover testing method, whereby a mobile communication system, 

which at the least includes a mobile station, base station radio apparatuses that 
25 perform communication with the mobile station and a radio base station control 

apparatus that controls transmission powers for the base station radio 

apparatuses, performs a handover function test between cells covered by the 

base station radio apparatuses, is characterized by: 



2 



calculating a difference between levels of reception fields for the base 
station radio apparatuses that cover the cells for which the handover test of the 
mobile terminal is to be performed; controlling transmission powers of the base 
station radio apparatuses so that a difference is equal to or smaller than a 
5 predetermined threshold value; and performing the handover function test 

between the cells covered by the base station radio apparatuses, the difference 
between the levels of the reception fields of which is equal to or smaller than the 
threshold value. 

Furthermore, the handover function testing method is characterized by 
1 0 controlling the transmission power of the base station radio apparatus for which 
the difference has been calculated and for which the level of the reception field 
is high, so that the difference is equal to or smaller than the predetermined value. 

In addition, the handover function testing method is characterized by 
comprising: 

15 a process for measuring reception field levels of the mobile terminal; 

a process for notifying the radio base station control apparatus of the 
measured reception field levels; 

a process for calculating a difference between the reception field levels 
that are notified; 

20 a process for comparing a difference in the thus calculated reception 

field levels with the threshold value; 

a process for, when the difference is greater than the threshold value, 
calculating an adjusted value to control transmission powers of the base station 
radio apparatuses, so that the difference is equal to or smaller than a 
25 predetermined threshold value; and 

a process for employing the adjusted value to control the transmission 
powers of the base station radio apparatuses. 

Further, a spectrum spread mobile communication system, wherein 
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mobile station, base station radio apparatuses that perform communication with 
the mobile station and a radio base station control apparatus that controls 
transmission powers for the base station radio apparatuses are at the least 
provided, and wherein a handover function test is performed between cells 
5 covered by the base station radio apparatuses, is characterized in that: 

the radio base station control apparatus calculates a difference 
between levels of reception fields for the base station radio apparatuses that 
cover the cells for which the handover test of the mobile terminal is to be 
performed; control is provided for transmission powers of the base station radio 
10 apparatuses so that the difference is equal to or smaller than a predetermined 
threshold value; and the handover function test is performed between the cells 
covered by the base station radio apparatuses, for which the difference between 
the levels of the reception fields is equal to or smaller than the threshold value. 

Furthermore, the spectrum spread mobile communication system is 
15 characterized in that the radio base station control apparatus controls the 

transmission power of the base station radio apparatus, for which the difference 
has been calculated and for which the level of the reception field is high, so that 
the difference is equal to or smaller than the predetermined value. 

In addition, the spectrum spread mobile communication system is 
20 characterized in that the radio base station control apparatus includes: 

reception field level determination means, for identifying reception field 
levels at the mobile terminal; 

reception field level difference calculation means, for calculating a 
difference in the reception field levels identified by the reception field level 
25 determination means; 

reception field level difference comparison means, for comparing the 
difference in the reception field levels obtained by the reception field level 
difference calculation means with the threshold value; 
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adjusted value calculation means, for, when as the comparison result 
obtained by the reception field level difference comparison means a difference is 
greater than the threshold value, calculating an adjusted value to control the 
transmission powers of the base station radio apparatuses, so that the 
difference is equal to or smaller than a predetermined value; 

transmission power control value calculation means, for employing the 
adjusted value obtained by the adjusted value calculation means to calculate a 
transmission power control value for controlling the transmission powers of the 
base station radio apparatuses; and 

transmission power control means, for controlling the transmission 
powers of the base station radio apparatuses based on the transmission power 
control values obtained by the transmission power control value calculation 
means. 

Brief Description of the Drawings: 

Fig. 1 is a diagram showing one mode for a spectrum spread mobile 
communication system that can achieve a handover function testing method 
according to the present invention; and 

Fig. 2 is a flowchart for explaining the handover function testing method 
performed by the spectrum spread mobile communication system shown in Fig. 
1. 

Best Mode for Carrying Out the Invention: 

One mode of the present invention will now be described while 
referring to the drawings. 

Fig. 1 is a diagram showing one mode for a spectrum spread mobile 
communication system that can achieve a handover function testing method 
according to the present invention. 



As shown in Fig. 1, the spectrum spread mobile communication system 
of this mode includes: a mobile terminal 10, such as a portable terminal or an 
automobile phone; base station radio apparatuses 20a and 20b, which cover 
cells wherein the mobile terminal 10 can perform communication and which 
5 communicate with the mobile terminal 10 in these cells; and a radio base station 
control apparatus 30, which controls the operations of the base station radio 
apparatuses 20a and 20b and which includes soft/softer handover function 
testing modes and inhibits the mode setup function by the base station radio 
apparatuses 20a and 20b before or during a normal service operation. 
10 Only one mobile terminal 10 is shown in the drawing; actually, however, 

multiple mobile terminals are present. Further, only two base station radio 
apparatuses 20a and 20b are shown in the drawing; actually, however, multiple 
base station radio apparatuses are connected to the radio base station control 
apparatus 30. 

15 The mobile terminal 10 includes a transmission/reception part 1 1 , for 

exchanging signals with the base station radio apparatuses 20a and 20b; a 
reception power determining part 12, for measuring, for individual cells, 
reception powers for signals received from the base station radio apparatuses 
20 and 20b, and for notifying the radio base station control apparatus 30, 

20 through the base station radio apparatuses 20a and 20b, of the measurement 
results; and a display part 13, for displaying the cell number of a cell in a 
soft/softer handover state. 

Further, the base station radio apparatuses 20a and 20b respectively 
include: transmission/reception parts 21a and 21b, for exchanging signals with 

25 the mobile terminal 10; and transmission power control parts 22a and 22b, for 
controlling the transmission powers of the transmission/reception parts 21a and 
21b under the control of the radio base station control apparatus 30. 

Moreover, the radio base station control apparatus 30 includes: a cell 



6 



number determining part 31 for, when the soft/softer handover function testing 
mode is set, determining a cell number for which the soft/softer handover test, in 
the field, is to be performed; a reception field level determining part 32, for 
identifying reception field levels of the mobile terminal 10 in individual cells, 
5 which is reported by the mobile terminal 10; a reception field level difference 

calculating part 33, for calculating a difference between the reception field levels 
of the mobile terminal 10 in cells that are identified by the reception field level 
determining part 32; a reception field level difference comparing part 34, for 
comparing, with a predetermined threshold value, the difference in the reception 

10 field level obtained by the reception field level difference calculating part 33; an 
adjusted-value calculating part 35, for calculating an adjusted value, so that the 
difference in the reception field level obtained by the reception field level 
difference calculating part 33 is equal to or smaller than a predetermined 
threshold value; a transmission power control value calculating part 36, for 

15 employing the adjusted value obtained by the adjusted value calculating part 35 
to calculate a transmission power control value used to control the transmission 
powers of the base station radio apparatuses 20a and 20b; and a transmission 
power control part 37, for controlling the transmission powers of the base station 
radio apparatuses 20a and 20b based on the transmission power control values 

2 0 obtained by the transmission power control value calculating part 36. 

An explanation will now be given for the handover function testing 
method performed by the spectrum spread mobile communication system 
having the above described configuration. 

Fig. 2 is a flowchart for explaining the handover function testing method 

25 performed by the spectrum spread mobile communication system shown in Fig. 
1. 

First, when cell numbers, for which the soft/softer handover function 
test, in the field, is to be performed, are entered in the radio base station control 
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apparatus 30, the cell number determining part 31 of the radio base station 
control apparatus 30 identifies the cell numbers for which the soft/softer 
handover function test, in the field, is to be performed (step St). It should be 
noted that, in this mode, the cell numbers of cells covered by the base station 
radio apparatuses 20a and 20b are entered and identified. 

Further, when the mobile terminal 10 receives signals from the base 
station radio apparatuses 20a and 20b ? the reception power determining part 12 
of the mobile terminal 10 measures the initial reception powers of the mobile 
terminal 10 for the individual signals transmitted by the base station radio 
apparatuses 20a and 20b (step S2), and notifies the radio base station control 
apparatus 30, through the base station radio apparatuses 20a and 20b, of the 
initial reception powers that have been measured (step S3). At this time, 
assume that the transmission powers of the base station radio apparatuses 20a 
and 20b are P(A0) and P(B0), and that the initial reception powers of the mobile 
terminal 10 for the signals transmitted by the base station radio apparatuses 20a 
and 20b are L(A0) and L(B0). Since losses in transfers from the base station 
radio apparatuses 20a and 20b to the mobile terminal 10 differ, the initial 
reception power L(A0) of the mobile terminal 10 for a signal received from the 
base station radio apparatus 20a is not the same as the initial reception power 
L(B0) of the mobile terminal 10 for a signal received from the base station radio 
apparatus 20b, while the transmission power P(A0) of the base station radio 
apparatus 20a and the transmission power P(B0) of the base station radio 
apparatus 20b are the same. 

In the radio base station control apparatus 30, the reception field level 
determining part 32 identifies, among the initial reception field levels reported by 
the mobile terminal 10 F the initial reception field levels L(A0) and L(B0) of the 
cells indicated by the cell numbers identified at step S1, i.e., cells indicated by 
cell numbers covered by the base station radio apparatuses 20a and 20b (step 
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S4). 

Then, the reception field level difference calculating part 33 of the radio 
base station control apparatus 30 calculates a difference between the initial 
reception field levels L(A0) and L(B0) identified at step S4 (step S5). In this 
mode, the relation of the initial reception field level L(A0) and L(B0) is 
established as L(A0) > L(B0). The radio base station control apparatus 30 
selects, as a line for communication with the mobile terminal 10, the base station 
radio apparatus 20a that supplies the initial reception field level L(A0), which is 
the highest initial reception field level at the mobile terminal 10. 

Following this, the reception field level difference comparing part 34 of 
the radio base station control apparatus 30 compares the difference between 
the initial reception field levels L(A0) and L(B0), which is obtained at step S5, 
with a threshold value T that is designated in advance for the reception field 
level difference comparing part 34 (step S6). When L(A0) - L(B0) < T is 
established, the base station radio apparatus 20b that supplies the initial 
reception field level L(B0) is also selected as a line for communication with the 
mobile terminal 1 0. 

Further, when L(A0) - L(B0) > T is established as a result of the 
comparison of the difference between the initial reception field levels L(A0) and 
L(B0), which is obtained at step S5, with the threshold value T, the radio base 
station control apparatus 30 does not select, as a line for communication with 
the mobile terminal 10, the base station radio apparatus 20b that supplies the 
initial reception field level L(B0). That is, in order to test, in accordance with the 
field level, the soft handover function between the cells that are covered by the 
base station radio apparatuses 20a and 20b, L(A0) - L(B0) £ T is required. 

Thus, the adjusted value calculating part 35 of the radio base station 
control apparatus 30 calculates such an adjusted value AL that L(A0) - L(B0) - 
AL < T (step S7). 
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Sequentially, the transmission power control value calculating part 36 
of the radio base station control apparatus 30 calculates such a transmission 
power control value that the value of the transmission power of the base station 
radio apparatus 20a is lower than P(A0) by the adjusted value AL (step S8). 

Thereafter, P(A1), that is, P(A0) - AL is set for the transmission power 
of the base station radio apparatus 20a under the control of the transmission 
power control part 37. of the radio base station control apparatus 30, based on 
the transmission power control value (step S9). As a result, the levels at the 
mobile terminal 1 0 of the reception fields for the base station radio apparatuses 
20a and 20b are L(A1) and L(B0). 

The mobile terminal 10 notifies the radio base station control apparatus 
30, through the base station radio apparatuses 20a and 20b, that L(A1) and 
L(B0) are the reception powers for the cells for which the soft/softer handover 
function test is to be performed. The radio base station control apparatus 30 
selects the base station radio apparatus 20b as a line for communication with 
the mobile terminal 10. Accordingly, the base station radio apparatus 20b that 
could not be set to the soft/softer handover state is automatically designated for 
the soft/softer handover state. 

In this mode, the level of the reception field at the mobile terminal 10 
has been employed as a threshold value for the execution of the soft/softer 
handover. However, Eb/NO may be employed. In this case, the mobile terminal 
10 notifies the radio base station control apparatus 30, through the base station 
radio apparatuses 20a and 20b, of the reception Eb/NO of the transmission 
waves of the base station radio apparatuses 20a and 20b. When a function for 
controlling the transmission powers of the base station radio apparatuses 20a 
and 20b is provided for the radio base station control apparatus 30 and the base 
station radio apparatuses 20a and 20b, so that the mobile terminal 10 can obtain 
the reception Eb/NO for which soft/softer handover is enabled, the soft/softer 
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handover test can be easily performed in accordance with the field level. 

As described above, according to the present invention, a mobile 
communication system, wherein a mobile terminal, base station radio 
apparatuses that communicate with the mobile terminal and a radio base station 
control apparatus that controls transmission powers of the base station radio 
apparatuses are at the least provided, calculates a difference between the levels 
of reception fields for the base station radio apparatuses that cover cells for 
which a handover test for the mobile terminal is to be performed; controls the 
transmission powers of the base station radio apparatuses, so that an obtained 
difference is equal to or smaller than a predetermined threshold value; and 
performs a handover function test between cells covered by the base station 
radio apparatuses, the difference in the reception fields of which is equal to or 
smaller than the threshold value. Therefore, without a special measurement 
device, a soft/softer handover function test, in accordance with the field level, 
can be performed easily and within a short period of time. 
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